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FOREWORD 

This Indian Standard (Third Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Electroplating Chemicals and Photographic Materials Sectional Committee had been approved by the Chemical 
Division Council. 

This standard was originally issued in 1952 as a tentative standard and subsequently revised in 1963, incorporating 
modifications in the requirements for hydroquinone content, melting point and iron content. Changes were also 
made in the methods of sampling and test. The second revision of this standard was brought out in 1972 
modifying the requirements for description and solubility in dilute acetic acid. 

In this revision, requirement for heavy metals has been modified along with the test method. The requirement for 
'Sulphated ash' has been substituted by 'residue on ignition' and the relevant test method has also been 
incorporated. An alternate method for hydroquinone determination has also been incorporated. 

Composition of the Committee responsible for the formulation of this standard is given in Annex C. 

For the purpose of deciding whether a particular requirement of this standard is complied with the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2:1960 'Rules for rounding off numerical values (revisedy. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 
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4.2.1 BIS Certification Marking 

The product may also be marked with the Standard 
Mark. 

4.2.1.1 The use of the Standard Mark is governed by 
the provisions of the Bureau of Indian Standards Act, 
1986 and Rules and Regulations made thereunder. The 
details of conditions under which the licence for the 
for the use of the Standard Mark may be granted to 
manufacturers or producers may be obtained, from the 
Bureau of Indian Standards. 

5 SAMPLING 

5.1 Representative samples of the material shall be 
drawn as prescribed in Annex B. 



5.2 Criteria for Conformity 

A lot shall be declared as conforming if the 
characteristics tested on the test sample as detailed 
in B-4.2 satisfy the requirements given in this 
specification. 

6 QUALITY OF REAGENTS 

6.1 Unless specified otherwise, pure chemicals and 
distilled water (see IS 1070) shall be employed in tests. 

NOTE — Pure chemicals' shall mean chemicals that do 
not contain impurities which affect the results of the 
analysis. 



ANNEX A 

(Clause 3.2) 

METHODS OF TEST FOR HYDROQUINONE, PHOTOGRAPfflC GRADE 



A-1 DETERMINATION OF HYDROQUINONE 

A-1.0 Two methods have been prescribed namely. 
Method A and Method B. In case of dispute. Method 
A shall be the referee method. 

A-1.1 Method A 

A-1.1.1 Reagents 

A-1.1.1.1 Standard ammonium eerie nitrate solution 

Mix about 50 g of ammonium eerie nitrate with 27 ml of 
concentrated sulphuric acid in a 600-ml beaker, with 
stirring. Cautiously add water in 100-ml portions, with 
stirring, allowing 2 to 3 minutes between each addition. 
Continue adding water until the eerie nitrate is 
completely dissolved. Dilute to 1 000 ml with water 
and mix well. 

A-1.1.1.2 Arsenic trioxide — Resublimed. 

A-1.1.1.3 Sodium hydroxide solution — 10 percent. 

A-l.l.lA Dilute sulphuric acid — 1:5 (vA) and 0.1 N. 



A-1.1.1.6 Ferroin indicator solution 

Dissolve 1.48 g of o-phenanthroline in 100 ml of ferrous 
sulphate solution (0.025 N). 

A-1.1.1.7 Diphenylamine indicator solution 

Dissolve 1 g of diphenylamine in 100 ml of concentrated 
sulphuric acid. 

A-1.1.2 Procedure 

A-1.1.2.1 Standardization of ammonium eerie nitrate 
solution 

Weigh accurately about 0.2 g of arsenic trioxide in a 
watch glass. Transfer the contents of the watch glass 
to a 250-ml conical flask. Add 15. ml of sodium 
hydroxide solution and warm gently. When 
dissolution is complete, cool to room temperature and 
add 25 ml of dilute sulphuric acid (1:5, v/v). Dilute to 
100 ml. Add as a catalyst 0.15 ml of osmium tetroxide 
solution (see Note) and one drop of ferroin indicator 
solution. Titrate with ammonium eerie nitrate solution 
until the reddish-orange colour changes to colourless 
or very pale blue. 



A-1.1.1.5 Osmium tetroxide solution *M 

Normality of ammonium = 

Dissolve 0.25 g of osmium tetroxide in 100 ml of ^^^^ ^^^^^^ solution 0.04945 V 

approximately 0.1 N sulphuric acid. 



where 



CAUTION — Osmium tetroxide is poisonous and 
contact with it shall be avoided. 



M = mass in g of arsenic trioxide taken, and 
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V = volume in ml of ammonium eerie nitrate 
solution used in the titration. 

NOTE — Osmium tetroxide solution deteriorates on standing 
which results in not giving a good end point. In such a case, 
up to 0.7 ml of the solution may be required. 

A-1.1.2.2 Weigh accurately about 0.25 g of the material 
in a watch glass. Transfer the contents of the watch 
glass to a 250 ml conical flask containing 100 ml of 
water and 10 ml of dilute sulphuric acid (0.1 N). Dissolve 
the material by shaking and add three drops of 
diphenylamine indicator solution. Titrate with standard 
ammonium eerie nitrate solution to a red- violet end 
point. 



A-1.1.3 Calculation 

Hydroquinone, percent by mass 



5.5 



VN 



M 



where 

V = volume in ml of standard ammonium 
eerie nitrate solution used in the 
titration in A-1.1.2.2, 

N = normality of standard ammonium 
eerie nitrate solution as obtained in 
A-1.1.2.1, and 



M = mass in g of the material taken for the 
test in A-1.1.2.2. 

A-1.2 Method B 
A-1.2.1 Reagents 

A-1.2.1.1 Concentrated sulphuric acid 
A-1.2.1.2 Sulphuric acid — 2 N. 

A-1.2.1.3 Dilute eerie sulphate solution 

Dissolve 55 g of dry eerie ammonium nitrate in excess 
(48 ml) of concentrated sulphuric acid in a porcelain 
dish and evaporate almost to dryness. Dissolve the 
resulting eerie sulphate in 2 N sulphuric acid. Filter 
into a 1 000 ml volumetric flask and make up to the mark 
with 2 N sulphuric acid. Shake weU and standardize. 

A-1.2.1.4 Ferrous sulphate — A R Grade. 



A-1.2.1.6 Barium diphenylamine sulphonate 

Dissolve 0.3 g of barium diphenylamine sulphonate in 
100 ml of water. 



A-1.2.2 Procedure 

A-1.2.2.1 Ferrous ammonium sulphate solution 
0.1 N. 

Weigh 40 g of ferrous ammonium sulphate, dissolve in 
water and add 20 ml of concentrated sulphuric acid. 
After cooling dilute to 1 000 ml with water. 

A-1.2.2.2 Standardization of ferrous ammonium 
sulphate solution 

Pipette out 25 ml of 0.1 N of potassium dichromate 
solution in a conical flask. Add 25 ml of 5 N sulphuric 
acid and few drops of barium diphenylamine sulphonate 
indicator, and titrate with the ferrous ammonium 
sulphate solution to a green colour. 

A-1.2.2.3 Standardization of eerie sulphate solution 

Pipette out exactly 25 ml of 0.1 N ferrous ammonium 
sulphate in a conical flask. Add 25 ml of 5 N sulphuric 
acid and a few drops of ferroin indicator. Titrate this 
solution against eerie sulphate solution to a green end 
point. 

25 X N 
Normality of eerie sulphate solution = 

where 

N = normality of ferrous ammonium 
sulphate, and 

V = volume in ml of eerie sulphate solution 
used in the titration. 

A-1.2.2.3 Weigh accurately about 0.2 g of the material 
in a watch glass. Transfer the contents of the watch 
glass to a 250 ml conical flask and dissolve in 75 ml of 
water. Add 25 ml of 7 N sulphuric acid and three drops 
of ferroin indicator. Titrate with 0.1 N eerie sulphate 
solution to a yeUow green end point. 



A-1.2.3 Calculation 



VN 



A-1.2.1.5 Ferroin indicator solution (1, 10 phen- Hydroquinone, percent by mass = 5.5 
anthrolene-ferrous complex) 

where 
Dissolve 0.7 g of ferrous sulphate in 70 ml of water and V= volume in ml of standard ammonium eerie 

add 15 g of 1,10 phenanthrolene and dilute with water nitrate solution used in the titration in 

to 100 ml. A-1.1.2.2. 
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N = normality of standard ammonium eerie nitrate 
solution as obtained in A-1.1.2.1, and 

M = mass in g of the material taken for the test in 
A-1.1.2.2. 

A-2 DETERMINATION OF MELTING POINT 

A-2.1 Apparatus 

A-2.1.1 Glass Heating Vessel — of suitable 
construction and capacity. 

A-2.1.2 Stirrer — capable of rapidly mixing the liquid. 

A-2.1.3 Thermometer 

The dimensions of the thermometer shall be as 
follows: 



Range 
Immersion 
Stem diameter 
Bulb diameter 

Overall length, Max 
Length of graduated 

portion, Min 
Distance of lowest division 

iiDm bottom of bulb 
Accuracy 

A-2.1.4 Capillary Glass Tubes 



85°C to 215°C 

100 mm 

5.5 mm to 6.5 mm 

Not greater than 

that of stem 

310 mm 

160 mm 

105 to 115 mm 

+0.2°C 



Made of soft glass, closed at one end, with a waU 
thickness of 0.10 to 0.15 mm, of sufficient length to 
allow the open end to be above the surface of the 
liquid in the heating tube, and of intemal diameter 
0.8 to 12 mm. 

A-2.1.4.1 The tubes should preferably be kept sealed 
at both ends and cut when required. 

A-2.2 Procedure 

Dry a small quantity of the finely powdered material in 
a vacuum desiccator. Transfer a portion of the material 
to a dry capillary glass tube and pack the powder by 
tapping over hard surface so as to form a tightly packed 
column, 2 to 4 mm in height. Heat a suitable liquid in 
the heating vessel and prior to the introduction of the 
capillary tube, regulate the rate of rise of temperature 
to 1°C per minute, stirring constantly. When the 
temperature reaches 160°C, insert the capillary tube, 
attaching it to the thermometer so that the closed end 



is near the middle of the bulb of the thermometer. Adjust 
the thermometer so that the immersion mark is at the 
level of the liquid. Note the temperature at which 
liquefaction of the material occurs, as indicated by the 
formation of a definite meniscus. Regard this 
temperature as the melting point of the material. 

A-3 DETERMINATION OF RESIDUE ON 
IGNITION 

A-3.1 Apparatus 

A-3.1.1 Platinum Crucible 

A-3.1.2 Muffle Furnace — capable of maintaining a 
temperature of 600 + 50°C. 

A-3.2 Procedure 

Weigh to the nearest 0.1 g, 5 g of the material into the 
previously weighed platinum crucible and heat 
carefully. Finally ignite the residue in the fumace, 
controlled at 600 + 50°C, for 4 hours. Cool in a desiccator 
and weigh the crucible and weigh to the nearest 1 mg. 
Retain this residue for the heavy metal determination 
under A-6. 

A-3.3 Calculation 



X 100 



Residue on ignition, = 

percent by mass M^ - AY, 

where 

Ml = mass in g of the crucible, 

M2 = mass in g of the crucible and the material 
taken for the test, and 

M3 = mass in g of the crucible and residue. 

A-4 TEST FOR SULPHATES 

A4.1 Apparatus 

A-4.1.1 Messier Tubes — 50 ml capacity. 

A-4.2 Reagents' 

A-42.1 Dilute Hydrochloric Acid — approximately 1 N. 

A-4.2.2 Barium Chloride Solution — 10 percent. 

A-4.2.3 Standard Sulphate Solution 

Dissolve 1.814 g of potassium sulphate in water and 
make up the solution to 1 000 ml. Pipette out 10 ml of 
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this solution into a 100 ml measuring flask and 
dilute to the mark. One milMtre of the solution contains 
0.1 mg of sulphate (as SO4). 

A-4.3 Procedure 

Accurately weigh 1.00 g of the material and dissolve in 
20 ml of water. Add 1 ml of dilute hydrochloric acid and 
2 ml of barium chloride solution. Make up the solution 
to 50 ml. Carry out a control test using 7.5 ml of standard 
sulphate solution in place of the material and the same 
quantities of other reagents in the same total volume. 
Compare the turbidity in the two Nessler tubes 15 to 20 
minutes after the addition of the barium chloride 
solution. 

A-4.3.1 The limit prescribed in Table 1 shall be taken 
as not having been exceeded if the turbidity produced 
in the test with the material is not greater than that 
produced in the control test. 

A-5 TEST FOR IRON 

A-5.1 Apparatus 

A-5.1.1 Nessler Tubes — 50 ml capacity. 

A-5.1.2 Concentrated Hydrochloric Acid — 
conforming to IS 265. 

A-5.1.3 Ammonium Persulphate 

A-5.1A Butanolic Potassium Thiocyanatc Solution 

Dissolve 10 g of potassium thiocyanate in 10 ml of 
water. Add sufficient ^-butanol to make up to 100 ml 
and shake until the solution is clear. 

A-5.1.5 Standard Iron Solution 

Dissolve 7.02 g of ferrous ammonium sulphate 
[FeS04.(NH4)S04.6H20] in water. Add a few milMtres 
of dilute sulphuric acid and dilute to 1 000 ml. When 
required for use, further dilute 10 ml of the solution to 
1 000 ml. One millilitre of the diluted solution contains 
0.01 mg of iron (as Fe). 

A-5.2 Procedure 

Weigh accurately 1.00 g of the material into a platinum 
or sihca crucible and ignite at duU-red heat until aU the 
organic matter has been destroyed. Cool the residue 
and then dissolve in 0.5 ml of concentrated hydrochloric 
acid. Make up the solution to about 20 ml and add to it 
30 mg of ammonium persulphate and 15 ml of butanolic 
potassium thiocyanate solution. Shake vigorously for 
30 seconds and allow the layers to separate. Carry out 
a control test in another Nessler tube using 2 ml of 
standard iron solution in place of tiie material and the 



same quantities of other reagents. Compare the colour 
of the butanol layer in the two tubes. 

A-5.2.1 The limit prescribed in Table 1 shall be 
taken as not having been exceeded if the intensity 
of colour of the butanol layer in the test with the material 
is not greater than that produced in the control test. 

A^ TEST FOR HEAVY METALS 

A-6.1 Reagents 

A-6.1.1 Hydrochloric Acid — Relative density 
approximately 1.18. 

A-6.1.2 Dilute Hydrochloric Acid — 1 percent. 

A-6.1.3 Dilute Ammonia Solution — 10 percent. 

A-6.1.4 Heavy Metals Standard Solution 

Dissolve a soluble lead salt in water to give a solution 
containing 10 mg of lead per 1 000 ml. 

A-6.1.5 Water — Saturated at room temperature with 
hydrogen sulphide. 

A-6.1.6 p-Nitrophenol Indicator Aqueous Solution 
— 0.25 percent. 

A-6.2 Apparatus 

A-6.2.1 Nessler Cylinders 50 ml capacity. 

A-6.3 Procedure 

Dissolve the residue obtained from the ignition test 
under A-4 in 0.5 ml of dilute hydrochloric acid, warm 
if necessary, and transfer the solution (with washing) 
to a beaker using about 40 ml of water. Also take 

4 ml of the standard heavy metals solution (A-6.1.4) 
and treat this and the test solution in the following 
manner. Add 1 drop of the p-nitrophenol indicator 
solution (A-6.1.6) and then add drop by drop, the 
ammonia solution (A-6.1.3) until just yellow followed 
by dilute hydrochloric acid (A-6.1.2) drop by drop 
until colourless again. Add 2.5 ml in excess. 

Dilute the test solution to 50 ml with water and 
transfer a 20 ml aliquot to one of the Nessler cylinders 
(A-6.2.1). Transfer the treated standard heavy 
metals solution to the other Nessler cylinder and 
treat both solutions in the following manner. Add 

5 ml of the hydrogen sulphide water (A-6.1.5), dilute 
to 50 ml and mix well. 

A-6.3.1 The material shall be taken to have passed the 
test if the colour of the solution in the test with the 
material is not darker than that of the blank. 
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ANNEX B 

( Clause 5.1 ) 

SAMPLING 



B-1 GENERAL REQUIREMENTS OF SAMPLING 

B-1.0 In drawing, preparing, storing and handling test 
samples, the following precautions and directions shall 
be observed. 

B-1.1 Samples shall not be taken in an exposed place. 
Precautions shall be taken to ensure that the material 
being sampled and the samples are free from 
adventitious contamination. 

B-1.2 The sampling instrument shall be made of glass 
and the containers for the samples made of brown 
coloured glass. 

B-1.3 The capacity of the containers for the samples 
shall be such that they are almost completely filled by 
the sample. 

B-1.4 Samples shall be stored in such a manner that 
the temperature of the material does not vary unduly 
from ambient temperature and as far as possible, the 
material shall be protected from light. 

B-2 SCALE OF SAMPLING 

B-2.1 Lot 

In any consignment, all the containers of the same size 
and drawn from a single batch of manufacture shall 
constitute a lot. If a consignment is known to consist 
of different batches of manufacture or of different sizes 
of containers then the containers belonging to the same 
batch and size shall be grouped together and each such 
group shall constitute a separate lot. 

B-2.2 For ascertaining the conformity of the lot to the 
requirements of the specification, tests shall be carried 
out for each lot separately. The number of containers 
to be selected for this purpose (n) shall depend on the 
size of the lot (N) and shall be in accordance with 
Table 2. 

Table 2 Scale of Sampling 

Lot Size No. of Containers to be Selected 

N n 

(1) (2) 
Up to 15 3 

16 " 40 4 

41 " 65 5 

66 " 110 7 

111 and above 10 



B-2.3 The containers shall be selected at random 
from the lot and in order to ensure randomness of 
selection, random number tables ( see IS 4905 ) shall be 
used. In its absence, the following procedure of 
sampling is recommended: 

Arrange all the containers in the lot in a systematic 
manner and starting from any container, count them as 
1 , 2, 3 ,...., up to r and so on, where r is the integral part 
of N/n. Every rth container thus counted shall be 
withdrawn to give sample for tests. 

B-3 PREPARATION OF TEST SAMPLE 

B-3.1 From each of the containers selected according 
to B-2.3, a small representative portion of the material 
not less than 25 g shall be drawn. The portions so 
drawn from the different containers shall be mixed 
together, and by the process of conning and quartering 
an ultimate test sample of about 75 g shall be obtained. 
This test sample shall be divided into three equal parts, 
one for the purchaser, another for the supplier and the 
third for the referee. 

B-3.2 All the test samples shall be transferred to 
separate containers and shall be sealed and labeled 
with full identification particulars. The referee test 
sample, bearing the seal of both the purchaser and the 
supplier shall be kept at a place agreed to between the 
two and shall be used in case of a dispute. 

B-4 CRITERIA FOR CONFORMITY 

B-4.1 Tests for the determination of all the requirements 
shall be performed on the test sample as obtained in 
B-3.1. 

B-4.2 The lot shall be declared as conforming to the 
requirements of the specification if all the test results 
as obtained under B-4.1 satisfy the requirements 
prescribed. 
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ANNEX C 

(Foreword) 

COMMITTEE COMPOSITION 

Electroplating and Photographic Chemicals Sectional Committee, CHD 05 

Chairman 
DR G. V. SUBBARAO 
Director, Central Electrochemical 
Research Institute, Karaikudi 623006 

Representing 



SHRI V. K. RAJAGOPALAN NAIR 

SHRI J NAMONARASIMHAN ( Alternate ) 

SHRI N. SRKUMAR 

SHRI UJWAL N NIRGUDKAR 

SHRI S. R SINGH 

SHRI A RAY ( Alternate ) 

SHRI SHAISH KUMAR 

SHRI B B SHARMA ( Alternate ) 

REPRESENTATIVE 

SHRIANANDPATEL 

SHRI V. N. KAMATH ( Alternate ) 

SHRI P N TIWARI 

SHRI R. N. UPADHYAYA ( Alternate ) 

SHRI B K VISWANATH 

SHRI K V. DAMODARAN 

DR GEORGE KURIEN ( Alternate ) 

SHRI N. RAVI BHUSHAN 

SHRI BHARAT L. SHAH 

SHRI H G. NAIK 

DR M R. MANKAD ( Alternate ) 

SHRIS KONGOVI 

DR VIJAY RAO ( Alternate ) 

SHRI M. R. KAMDAR 

DR M. K. TOTALANI ( Alternate ) 

SHRI E. D. DHARAMRAJ 

DR R. J. PATOLIA ( Alternate ) 

SENIOR CHEMIST & METALLURGIST 

REPRESENTATIVE 

DR R. M. KRISHNAN 

DR SRI VEER RAGHAVAN ( Alternate ) 



Hindustan Photo Films Mfg Co Ltd, Ootacamund 

Armed Forces Film and Photo Division, Ministry of Defence, New Delhi 

Associated Film Industries Pvt Ltd, Mumbai 

Development Commissioner, Small Scale Industries, New Delhi 

Department of Industrial Development, New Delhi 

Films Division, Ministry of Information and Broadcasting, Mumbai 
Liberty Chemical Works, Mumbai 



Controlleratc of Quality Assurance (M), Ministry of Defence (DGQA), 
Kanpur 



Prasad Film Laboratory, Bangalore 

Satyadev Chemicals Pvt Ltd, Vadodara (Gujarat) 

Bharat Electronics Ltd, Bangalore 
Golden Chemical Pvt Ltd, Mumbai 
Gujarat Alkali and Chemicals Ltd, Vadodara 

Kongovi Electronics Pvt Ltd, Bangalore 

Metal Finishers' Association of India, Mumbai 

Platewel Processes & Chemicals Ltd, Vadodara 

RDSO, Lucknow 

Ronuk Industries Ltd, Mumbai 

Society for Advancement of Electrochemical Science and 
Technology, Karaikudi 
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DR V. V. BHUJLE 

SHRI A. S. KULKARNI (Alternate) 



SHRI K. L. MUTHU 

SHRI SHAHUL HAMEED {Alte 



DR R. S. RAJAGOPALAN, 
Director (Chem) 



Representing 

Standard Alkali (Chemical Division), Standard Industries 
Ltd, Thane 

T.I. Cycles of India, Ambattur, Chennai 
Director General, BIS (Ex-offtcio Member) 



Member-Secretary 

DR R. K. SINGH 
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